Protein production in Escherichia coli for structural studies by X-ray crystallography.
The arrival of genomic sequences to the database has provided a seemingly unlimited supply of targets for protein structure determination and the possibility of solving the structure of an entire proteome. Based on our experience with the proteomes of Pyrobaculum aerophilum and Mycobacterium tuberculosis, we have developed a simple strategy for the production of proteins for structural studies by X-ray crystallography. Our scheme demonstrates a strong protein target commitment and includes the expression of genes from these organisms in Escherichia coli. These proteins are expressed with affinity tags and purified for characterization and crystallization. We have identified protein solubility and crystallization as the two major bottlenecks in the process toward the determination of protein structures by X-ray diffraction. Strategies to overcome these bottlenecks are discussed.